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This invention relates to a medicannent composition with improved water-solubility and which comprises a 
slightly soluble compound of fonmula (I): 
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15 

wherein R is methyl or ethyl and n is 3 or 4, and process for the production thereof. 

The above 6-substituted alkoxy-2-oxo-1,2-dihydroquinoxaline derivative of formula (I) has platelet aggre- 
gation inhibitory action and/or cyclic-AMP phosphodiesterase inhibitory action. It is a useful medicament for 
treatment of thrombosis and for improvement of blood circulation (JP-A-2-76860). 
20 The compound of fomnula (I) has extremely low solubility in water. Conventional means for improving its 

solubility in water have failed to increase the solubility. A method for increasing the water solubility slightly by 
adding cyclodextrins is known (JP-A-2-221223). However the method cannot provide a sufficient improvement 
in the water solubility. 

In general, when a slightly soluble medicament is administered orally, a pharmacological effect is not 
25 expected due to poor absorption in the gastrointestinal tract. It is well known that an increase in the solubility 
of a slightly soluble medicament makes its bioavailability high and maintains the pharmacological effectiveness, 
so various ways of improving the solubility of slightly soluble pharmaceutical compounds have been reported 
as follows: 

(1) p-1 ,4-glucan is mixed with a slightly soluble medicament and pulverized to an amorphous state (JP-B- 
30 54-295659); 

(2) A soluble protein such as gelatin and a hydrophilic polymer such as methyl cellulose, hydroxypropyl 
cellulose or poly (vinyl-pyrrol idone) are mixed with a slightly soluble medicament and pulverized to an 
amorphous state (JP-B-64-6174); 

(3) A slightly soluble medicament and quinoxaline are mixed with pulverization until an amorphous state 
35 is achieved (JP-B-63-28414); 

(4) A slightly soluble medicament is amorphously dispersed into a mixture of poly (vinyl-poly pyrrol idone) 
and a hydrophilic polymer such as methyl cellulose (JP-B-63-60010); 

(5) A slightly soluble medicament and a hydrophilic polymer such as poly (vinyl-pyrrolidone) are kneaded 
by a roller mixer under heating at ambient temperature or at a temperature under the melting point of the 

40 medicament (JP-A-60-1 90723); 

(6) A slightly soluble medicament and a polymer such as hydroxypropyl cellulose are dissolved in organic 
solvent, powdered granules which are insoluble in the solvent are added with kneading, and then the sol- 
vent is removed (JP-A-61-249914); 

(7) A mixture of a slightly soluble medicament and partial a-starch is spray dried (JP-A-63-101333); 

45 (8) A slightly soluble medicament is uniformly mixed with a water swelling polymer such as hydroxypropyl 

cellulose, sodium carboxymethyl starch and partial a-starch, a polymer which is soluble in an organic sol- 
vent and soluble in a buffer solution of pH 1 to 9 such as hydroxypropyl cellulose, sodium carboxymethyl 
cellulose, hydroxypropyl methyl cellulose and poly (vinyl-pyrrolidone), and/or a monovalent metallic salt 
polymer which is soluble in water (JP-A-1 -156909); and 

50 (9) A solvent is rapidly removed from a solution containing a dissolved slightly soluble medicament, a 

hydrophilic polymer such as poly (vinyl-pyrrolidone), crystalline cellulose and cross-linked carboxymethyl 
cellulose and/or hydrophilic inorganic fine particles in an organic solvent, or a suspension suspended in 
the same (JP-A-2-49720). 

Since the compound of fonmula (I) has extremely low solubility in water, oral preparations thereof have low 

55 bioavailability due to bad dissolution in the gastrointestinal tract. In order to improve the dissolution a compo- 
sition containing cyclodextrins has been prepared. However the solubility in water is still not improved. 

We have tried to overcome the above disadvantage and tried to improve the solubility of the compound of 
fonmula (I). The prior arts such as (1) to (4) hereinabove defined, i.e. methods for preparing an amorphous mixt- 
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ure by mixed grinding of a slightly soluble medicament and a polymer in a mill such as ball-mill, have a number 
of disadvantages in that they lack simplicity due to requiring several tens of hours for achieving an amorphous 
state and cause a change in quality. Furthermore the prior arts (5) to (8) do not provide an improved solubility 
of the compound of formula (I). The prior art (9) was tried using the polymer described in the reference. However 
5 there was less improved effect of increasing the solubility of the compound of formula (I), namely supersatu- 
ration did not continue and the effect, i.e. the increase in solubility, was temporary. Thus the prior methods do 
not provide an improvement in the solubility of the slightly soluble medicament, namely they may depend on 
the nature of the medicament, its properties, the kind of polymer used and the method of treatment. 

The present invention provides a composition which comprises an amorphous mixture of a compound of 
10 formula (I) as defined above and a hydroxypropyl cellulose, or the compound of formula (I) in amorphous form 
and a hydroxypropyl cellulose. 

The present invention also provides a process for the production of a composition as defined above which 
comprises adding the hydroxypropyl cellulose into the compound of formula (I) in the amorphous state or con- 
verting a mixture of the compound of formula (I) and hydroxypropyl cellulose to the amorphous state. 
15 The present invention additionally provides a composition as defined above for use in a method of treatment 

of the human or animal body by therapy, in particular for use in a method of treatment of thrombosis or for use 
in improving the blood circulation. 

The present invention further provides use of a composition as defined above in the manufacture of a medi- 
cament for the treatment of thrombosis or for improving the blood circulatton. 
20 The composition of the present invention remarkably improves the solubility of the compound of formula 

(I). We have also found that among the polymers which could be used, only hydroxypropyl cellulose is effective 
for improving the solubility; other polymers have almost no effect. The composition obtained by drying the com- 
pound of formula (I) together with a hydroxypropyl cellulose by spray-drying orfluidized bed granulation drying 
provides remarkably improved solubility of the compound of formula (1). Also we have found that a composition 
25 which has a continuous supersaturation effect can be effectively produced within short time. 

Brief explanation of the Drawings: 

Fig. 1: Solubility curve of the medicament compositions 3 - 5 ; 
30 Fig. 2: Solubility curve of the medicament compositions 1-2, their starting compound A and amorphous 

compound A ; 

Fig. 3: Solubility curve of the medicament compositions 6 - 9 ; 
Fig. 4: Solubility curve of the control compositions 1 - 3 ; 
Fig. 5: X-ray diffraction pattern of the starting compound A ; 
35 Fig. 6: X-ray diffraction pattern of the medicament composition 3 ; 

Fig. 7: X-ray diffraction pattern of the control composition 1 ; 

Fig. 8: Solubility curve of the medicament compositions 10 and its starting compound D ; 
Fig. 9: Solubility curve of the control compositions 4 - 6 ; 
Fig. 10: Solubility curve of the medicament compositions 11 - 13 ; 
40 Fig. 1 1 : Solubility curve of the medicament compositions 14-17; 

Fig. 12: Solubility curve of the medicament compositions 18 - 19 ; 
Fig. 13: Solubility curve of the control compositions 7-11; and 
Fig. 14: Solubility curve of the control composition 20. 

45 Detailed explanation of the Invention 

The present invention relates to a medicament composition having substantially improved water-solubility 
of a pharmaceutical compound of the fonmula [ I ] comprising an amorphous composition of the mixture con- 
sisting of the said compound of the formula [ I ] and hydroxypropyl cellulose, or a composition of the mixture 
50 consisting of an amorphous compound [ I ] and a hydroxypropyl cellulose, and a process for production of the 
said composition. 

Further the preset invention pertains to a medicament composition having substantially improved water- 
solubility of a pharmaceutical compound of the formula [ I ] comprising an amorphous composition of the mixture 
consisting of the said compound of the formula [ I ] , hydroxypropyl cellulose and stabilizing agents for amorph- 
55 ous state and process of production of the said composition. 

Examples of the pharmaceutical compound [ I ] are 6-[3-(N-cyclohexyl-N-methyl-aminocarbonyl) propoxy] 
- 2 -oxo- 1, 2-dihydroquinoxaline (hereinafter designates as compound A), 6- [3-(N-cyclohexyl-N ethyl-ami- 
nocarbonyl) propoxy] - 2 - oxo-1, 2-dihydroquinoxaline (hereinafter designates as compound B), 6- [4-(N-cyc- 
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lohexyl-N-methyl-aminocarbonyl) butoxy]-2-oxo-1 , 2-dihydroquinoxaline (hereinafter designates as compound 
C), and 6- [4-(N-cyclohexyl-N-ethyl-anninocarbonyl) butoxy ] -2-oxo-1, 2-dihydroquinoxaline (hereinafter desig- 
nates as compound D). These compounds are known compound and their production is disclosed in Japan. 
Patent Unexam. Publ. No. 2-76860. 
5 Preparation of the present medicament composition can be performed at first by dissolving the phar- 

maceutical compound [ I ] in a suitable amount of volatile organic solvent. Organic solvent are not limited if the 
compound [ I ] can be dissolved and it is volatile solvent, and are exemplified as alcohols, ketons, ethers or 
hydrocarbon chlorides. Among the methanol and methylene chloride are preferable. Concentration of the com- 
pound [ I ] is not limited but is usually 1 - 2% to approximately 10%. 
10 The solution obtained hereinabove is rapidly dried to prepare amorphous mixture. The drying is effectively 

performed by rapid drying means with spray-drying or fluidized bed granulation drying. In the fluidized bed 
granulation drying, a solution of the compound [ I ] can be sprayed on a carrier such as lactose and starch in 
fluidized bed granulation drying machine. 

A temporary improvement of solubility of the compound [ I ] can only be achieved by the above preparation 
15 of amorphous compound. 

The medicament composition of the present invention can be obtained by adding hydroxypropyl cellulose 
(hereinafter designates as HPC) in the above amorphous compound [ I ]. 

Amount of HPC can be approx. over 0.25 part by weight and the upper limit thereof can be approx. 3 parts 
by weight for convenience of formulation procedure. Any grade of HPC which is 4 grade of SL, L, M and H 
20 according to its viscosity, can be used, and among these L is most preferable. 

In the present invention, the pharmaceutical compound [ I ] can be dissolved together with HPC in an 
organic solvent for preparation of the medicament composition of the present invention. HPC can further be 
added to amorphous mixture of the pharmaceutical compound [ I ] and HPC. Total amount of HPC used in a 
mixture of the pharmaceutical compound [ I ] and HPC can be the same level of amount of HPC used in the 
25 aforementioned drying procedure. 

In the medicament composition of the present invention, much higher level of amorphous state is prefer- 
able, and so formulation of highest grade amorphous compound or mixture is most preferable. 

The thus prepared medicament composition of the present invention can provide an improved solubility of 
the pharmaceutical compound [ I ] in water, moreover supersaturation phenomenon can be continuously main- 
30 tained for 120 - 180 minutes. The continuous maintaining supersaturation means that crystal-lization of the 
pharmaceutical compound [ I ] is prevented for long term, therefore absorption of almost water insoluble phar- 
maceutical compound such as the compound [ I ] in gastrointestinal tract can be markedly improved. 

The above medicament composition of the present invention maintains in amorphous state for long term 
strage, however under severe long term strage at room temperature condition, for example at 40 °C and 75 % 
35 R.H. increase of crystallinity in amorphous compound is observed and solubility in water is decreased. 

It is preferable to maintain stability of amorphous state that one or more stabilizing agent for amorphous 
state is dissolved together with the pharmaceutical compound [ I ] and HPC when dissolving in organic solvent, 
then preparing amorphous mixture by drying process hereinbefore explained. 

Examples of stabilizing agent for amorphous state are hydroxypropyl methyl cellulose, hydorxypropyl 
40 methyl cellulose phthalate, ethyl cellulose, aminoalkyi methacrylate copolymer, methacrylate copolymer, 
polyvinylacetal diethylamino acetate or bile acid or its non-toxic salt. Amount of stabilizing agent for amorphous 
state to be used is preferably over approx. 0.25 part by weight, and its upper limit is preferably approx. 3 parts 
when considering for formulation. 

Example of hydroxypropyl methyl cellulose is TC-5 (Shi-netsu Chem. Co.). Example of hydroxypropyl 
45 methyl cellulose phthalate is HP-50 and HP-55 (Shinetsu Chem. Co.). Example of ethyl cellulose is EC (Dow 
Chem. Corp.). Example of aminoalkylmethacrylate copolymer is Eudragit E and Eudragit RS (Rhom &Haas 
Co.). Example of methacrylate copolymer is Eudragit L and Eudragit S (Rhom & Haas Co.). Example of polyvinyl 
acetaldiethylamino acetate is AEA (Sankyo Co.). Example of bileacid is dehydrocholate and deoxycholate. 

The thus prepared medicament composition of the present invention containing the amorphous mixture 
50 consisting of the pharmaceutical compound [ I ], HPC and stabilizing agent for amorphous state has improved 
solubility in water for the pharmaceutical compound [ I ] and moreover improved stability in amorphous state 
for the medicament composition under severe condition of long term storage. 

The medicament composition of the present invention can be prepared for oral preparation, for example 
tablet, capsule, granule and syrup, by means of known method for formulation together with additive such as 
55 diluent, disintegrator, lubricant or stabilizer. 
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Effect of the Invention 

Solubility In water at 37°C and degree in amorphous state measured by X-ray diffracton method of the medi- 
cament composition of the present invention and the control prepared by methods of referential examples are 
5 shown as follows. 

Solubility curves of the medicament composition 3 ( -□- ), the medicament composition 4 (-+- ) and the 
medicament composition 5 (-0- ) are shown in Fig. 1 , in which good solubility curves are found and the continued 
supersaturation phenomenon is observed. 

In Fig. 6, X-ray diffraction pattern of the medicament composition 3 of the present invention is shown whe- 
10 rein marked increase in amorphous state is observed as compared with a starting compound A (passed through 
100 mesh sieve)(Fig. 5). 

Solubility curves of the medicament composition 1 ( • • 0 • • ), the medicament composition 2 ( --A- ), a start- 
ing material ( -□- ) and the amorphous compound A ( -X- ) are shown in Fig. 2, in which good solubility of the 
medicament compositions 1 and 2 are found as compared with that of the compoud A. 

15 Solubility curves of the medicament composition 6 ( -n- ), the medicament composition 7 (• + *), the 

medicament composition 8 ( • • 0 • • ) and the medicament composition 9 ( ~A~ ) are shown in Fig. 3, in which 
equivalent level of the effects are observed. Solubility curves of the control compound 1 (~A~), the control com- 
pound 2 ( -□- ) and the control compound 3 ( • • + • • ) are shown in Fig. 4, in which continuous solubility is obser- 
ved for the control compound 1 with low value. Primary effects in solubility of the control compounds 2 and 3 

20 are observed, however the effects are temporary. As shown the X-ray diffraction pattern of the control com- 
pound 1 in Fig. 7, lower level of amorphous state is observed as compared with the medicament composition 
3. 

Solubility curves of the medicament composition 10 ( • + - ) and the starting compound D ( -□- ) are shown 
in Fig. 8, in which it is found that a solubility of the medicament composition 10 is markedly increased as com- 

25 pared with the non-treated starting material. Solubility curves of the control compound 4 ( -□- ), the control com- 
pound 5 ( * + • • ) and the control compound 6 ( ■ O ■ ) are shown in Fig. 9, in which it can be found that 2 - 
4 times increase in solubility are observed as compared with non-treated starting compounds. 

As it can be seen hereinabove, the medicament composition of the present invention has improved sol- 
ubility and continued supersaturation. In the process for preparation of the medicament composition of the pre- 

30 sent invention, amorphous pharmaceutical compound [ I ] is prepared and is mixed with the carrier selected 
from specific hydroxypropyl cellulose to produce the composition in which solubility of slightly soluble phar- 
maceutical compound is improved. The medicament composition of the present invention can be prepared with- 
out changing the property of the compound by simple production process which provides improved effect in 
dissolution with continued supersaturation phenomenon. 

35 Further solubility curves of the medicament compositions 11-19 containing amorphous mixture consisting 

of the pharmaceutical compound [ I ], HPC and stabilizing agent for amorphous state are shown in Fig. 10 - 
Fig. 12, in which markedly increased solubility is observed as compared with that of the starting compound A 
and amorphous compound A (Fig. 2). From that result, it can be seen that not only markedly improved effect 
in dissolution for the pharmaceutical compound [ I ] is observed with or without adding stabilizing agents for 

40 amorphous state but also continuous supersaturation phenomenon is provided. 

In Fig. 13, solubility curves of the control composition 7-11 which are prepared by spray-drying the phar- 
maceutical compound [ I ] and stabilizing agent for amorphous state without adding HPC, are shown. Markedly 
increased solubility as is observed in the medicament composition containing HPC is not observed. 

The medicament compositions 2 and those of 1 1 - 19 are kept in strage with severe condition at 40 °C 

45 under humidity at 75 %, and stability in amorphous state of each medicament composition is measured. Results 
are shown in Table 1 , in which a solubility of the medicament composition 2 without adding stabilizing agent 
for amorphous state is markedly decreased as compared with its initial preparation stage after strage at severe 
condition. On the contrary the solubility of the medicament compositions 11-19 with adding stabilizing agent 
for amorphous state is markedly improved and kept in amorphous state as compared with that of the medica- 

50 ment composition 2. 

Stability test for amorphous state using the control compounds 12 and 13 in which stabilizing agent for 
amorphous state is replaced by vinyl acetate resin (Tanabe Seiyaku Co., food additive) and sucrose fatty acid 
ester (Daiichi Kogyo Seiyaku Co., DK-ester F 160), shows marked decrease in solubility after strage in severe 
condition as compared with that of initial stage. From that result, vinyl acetate resin and sucrose fatty acid ester 
55 have no effect as stabilizing agent for amorphous state. 

As can be seen from the above, the medicament composition using stabilizing agent for amorphous state 
keeps its amorphous state for long term strage under severe condition. 
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Examples 

Following examples illustrate the present invention but are not construed as limiting. 
5 Example 1 

A compound A (2 g) dissolved in methylene chloride (200 ml) was spray-dried using spray-drying machine 
(YAMATO Co., Type Pulvis GB22)(inlet temperature 70°C, outlet temperature 45 °C) to obtain amorphous pow- 
der of compound A. The powder (1 part by weight) was mixed with HPC-L (1 part by weight) in V-type mixer 
10 for 15 minutes to prepare the medicament composition 1 . 

Example 2 

A compound A (2 g) and HPC-L (2 g) were dissolved in methylene chloride (200ml), and the solution was 
15 spray-dried using spray-drying machine (inlet temperature 70 °C, outlet temperature 45 ""C) to obtain the medi- 
cament composition 2. 

Example 3 

20 In example 1 , HPC-L was replaced by HPC-SL to obtain the medicament composition 3. 

Example 4 

In example 2, HPC-L was replaced by HPC-M and HPC-H, respectively, to obtain the medicament compo- 
25 sitions 4 and 5. 

Example 5 

In example 2, amount of HPC-L (1 part by weight) was replaced by that of each 0.25, 0.5, 2 and 3 parts 
30 by weight, respectively, and treated as same as of in the example to obtain the medicament compositions 6, 
7, 8 and 9. 

Referential example 1 

35 A compound A (5 g) and HPC (5 g) were put into ball mill (volume 3.6 lit., balls 1 kg) and mixed to pulveriled 

for 12 hours to obtain the control medicament 1 . 

Referential example 2 

40 A compound A (2 g) and poly (vinyl pynrolidone)(K-30, 2g) dissolved in methylene chloride (200 ml) and 

the solution was spray-dried according to the method described in example 2 to obtain the control medicament 
2. 

Referential example 3 

45 

In referential example 2- poly(vinyl pyrrol idone)(K-30) was replaced by polyethylene glycol (6000) to obtain 
the control medicament 3. 

Example 6 

50 

In example 2 the compound A was replaced by the compound D to obtain the medicament composition 

10. 

Referential example 4 

55 

A compound D (2 g) and HPC-L (2 g) were put into ball mill and mixed to pulveriled for 12 hours to obtain 
the control medicament 4. 
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Referential example 5 

In exanfiple 2, phanmaceutical cx>nripound A was replaced by the compound D and HPC-L was replaced fc>y pdy 
(vinyl pynnolidone)(K-30) and polyethylene glycol (6000), respectively, to obtain the control medicaments 5 and 6. 

5 

Example 7 

In example 1 , the compound A was replaced by the compounds B and C, respectively, to obtain the medi- 
cament compositions. These medicament compositions were shown improved solubility in water as same as 
10 of the medicament compositon 1 . 

Example 8 

In example 2, the compound A was replaced by the compounds B and C, respectively, to obtain the medi- 
15 cament compositions. These medicament compositions were shown improved solubility in water as same as 
of the medicament compositon 2. 

Example 9 

20 A compound A (2 g), HPC-L (2 g) and HP-55 (2 g) were dissolved in methylene chloride (200 ml) and HPC-L 

(2 g) and HP-55 (2 g) and the solution was spray-dried using spray-drying machine (inlet temperature 70 °C, 
outlet temperature 45 ''C) to obtain the medicament composition 1 1 . 

Example 10 

25 

In example 9, HP-55 was replaced by EC, AEA, Eudragit E, Eudragit S, Eudragit RS and Eudragit L, re- 
spectively, to obtain the medicament compositions 12, 13, 14, 15, 16 and 17. 

Example 1 1 

30 

In example 9, HPC-L (2 g) and HP-55 (2 g) were replaced by HPC-L (1 g) and TC-5 (1 g), respectively, to 
obtain the medicament composition 18. 

Example 12 

35 

A compound A (2 g), HPC-L (1 g), TC-5 (1 g) and dehydrocholic acid (0.5 g) were dissolved in methylene 
chloride (200 ml) and HPC-L (1 g) and TC-5 (1 g) and dehydrocholic acid (0.5g) and the solution was spray-dried 
using spray-drying machine (inlet temperature 70 ""C, outlet temperature 45 ""C) to obtain the medicament 
composition 19. 

40 

Example 13 

In example 12, TC-5 (1 g) and dehydrocholic acid (0.5 g) were replaced by dehydrocholic acid (1 g) to obtain 
the medicament composition 20. 

45 

Referential example 6 

A compound A (2 g) and Eudragit E (2 g) dissolved in methylene chloride (200 ml) and the solution was 
spray-dried using spray-drying machine to obtain the control medicament 7. 

50 

Referential example 7 

In referential example 6, Eudragit E were replaced by AEA, Eudragit L, Eudragit S and dehydrocholic acid, 
respectively and treated as same as of in ref. example 6 to obtain the control medicaments 8, 9, 10 and 11. 

55 

Referential example 8 



In example 6, TC-5 was replaced by vinyl acetate resin (Tanabe Seiyaku Co., food additive) and sucrose 
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fatty acid ester (Daiichi Kogyo Seiyaku Co. DK-ester F160) to obtain the control medicaments 12 and 13. 
Test example 

5 Stability test for amorphous state of the medicament compositions 

1) Test method: 

Solubility of the medicament compound in water at 37°Cfor 0 - 180 minutes is measured immediately after 
10 preparation of the medicament composition or the control medicament of the present invention. Area under the 
solubility curve at 0 - 180 min. is calculated from the thus obtained solubility curve, then the aria is set as X. 

Solubility of the test sample in water at 37 °C for 0 -180 minutes is measured after storage under severe 
condition at 40 °C and 75 % R. H. for 4 weeks. The area under the solubility curve is set as Y. 

Ratio of Y for X is calculated and the value obtained is estimated as the stability of amorphous state of a 
15 compound of the test sample. A value closer to 1 indicates the main-taining the amorphous state, and a value 
as smaller and smaller indicates the decease in solubility in water by recrystallization of the compound. 

2) Test result: 

20 Result is shown in Table 1. 
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As a result hereinabove, the medicament compositions 11-19 are shown in maintaining the stability for 
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amorphous state under the severe condition at 40 °C and 75 % R. H. for 4 weeks strage as compared with the 
stability of the medicament composition 2 under the same condition. 

Claims 

1. A composition which comprises an amorphous mixture of a compound of formula (I) 




C I) 

wherein R is methyl or ethyl and n is 3 or 4, and a hydroxypropyl cellulose, or the compound of formula 
(I) in amorphous form and a hydroxypropyl cellulose. 

2. A composition according to claim 1 which comprises an amorphous mixture of the compound of formula 
(I), the hydroxypropyl cellulose and a stabilizing agent for an amorphous state. 

3. A composition according to claim 2 wherein the stabilizing agent is a hydroxypropyl methyl cellulose, hyd- 
roxypropyl methyl cellulose phthalate, ethyl cellulose, aminoalkyi methacrylate copolymer, methacrylate 
copolymer, polyvinyl acetal diethylamino acetate or bile acid or a non-toxic salt thereof. 

4. A process for the production of a composition as defined in any one of the preceding claims, which com- 
prises adding the hydroxypropyl cellulose into the compound of fomriula (I) in the amorphous state or con- 
verting a mixture of the compound of formula (I) and hydroxypropyl cellulose to the amorphous state. 

5. A process according to claim 4 wherein the compound of formula (I) in the amorphous state is obtained 
by drying a solution of the compound of formula (I) dissolved in an organic solvent. 

6. A process according to claim 4 which comprises drying a solution of the compound of formula (I), hyd- 
roxypropyl cellulose and, if desired, stabilizing agent dissolved in an organic solvent. 

7. A process according to claim 5 to 6 wherein the drying is spray-drying or fluidized bed granulation drying. 

8. A composition as defined in any one of claims 1 to 3 for use in a method of treatment of the human or 
animal body by therapy. 

9. A composition as defined in any one of claims 1 to 3 for use in a method of treatment of thrombosis or for 
use in improving the blood circulation. 

10. Use of a composition as defined in any one of claims 1 to 3 in the manufacture of a medicament for the 
treatment of thrombosis or for improving the blood circulation. 
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CONCENTRATION (fjg /ml) 
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CONCENTRATION ( jug/ml ) 
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CONCENTRATION (pg/ml) 
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